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A Method for Manufacturing a Heterogeneous Material Compound 

The present invention relates to a method for manufacturing of a heterogeneous material 
compound, comprising the steps of fonning of a predetennlned splitting area in a source 
substrate of a first material; attaching the source substrate to a handle substrate of a 
second material being different from the first material to form a source-handle-compound: 
and thermal annealing of the source substrate fo r a therma l splitting of the source substrate 
at the predetermined splitting area. 

Heterogeneous material compounds such as heterostructures, particulariy those consisting' 
of a thin layer of a semiconductor material attached to a handle substrate, have attained 
considerable industry attention as the next generation of micro-device wafers, especially as 
used in the fields of microeiectronics. optoelectronics or micromechanics. 

In semiconductor technologies, thin layers are required which are only a few nanometres to 
a few micrometers thicl< with a very low thickness variance. Further, there is a major 
Interest in monocrystalllne thin layers. A very suitable technique to produce such thin films 
on a handle substrate Is the so called Smart-Cut® process, offering a favourable way to 
produce for instance SOI (silicon on insulator) wafers with a high quality at low cost. One 
process flow to obtain SOI wafers using the Smart-Cut® process is shown schematically in 
figures 6 and 7. ... 



As shown in Fig. 6, two starting wafers, for instance a source or top silicon wafer 1' and a 
handle or base silicon wafer 2\ are provided. An implantation of gaseous species like 
hydrogen or a rare gas is then executed to form a predetenmlned splitting 2:one 5' at a 
certain depth d of the top silicon wafer r. Instead of an implantation, any other kind of 
process can be used which is able to introduce the gaseous species into the wafer 1 \ t 

The predetermined splitting zone defines the location within the top wafer V where a split ^^^^ 
may occur After Implantation, the top wafer V Is divided in two regions: a thin region 3""^^ - 
whose thickness is detemrilned by the used Implantation energy, and the rest 4' of the tdp"'^ 
wafer 1'. 

In the next step, the top wafer V is bonded on Its implanted surface with the base wafer 2\ 
Bonding is preferentially achieved by so^alled direct wafer bonding based on molecular 



adhesion; however other bonding techniques such as a method with an Intemiediate glue 
layer, anodic bonding or a method with electrostatic treatment assistance can be used 
instead. 

As Shown in figure 7. the bonded wafer compound of the wafers V and 2' is then heated up 
in a furnace 7 to supply energy to the bonded wafer compound, especially to the implanted 
wafer r to split the bonded wafer. A fracture of the source wafer 1' occurs after applying a 
certain energy to the wafer compound con-esponding to-a budget of themnal splitting 
wherein a thennal budget is a certain quantity of energy fixed by two parameters: anneaHng 
time and annealing temperature. ... 

The budget of thermal splitting is a certain thermal budget corresponding to the limit for 
thermal splitting or cleaving of a material, which is 100% of the necessary energy at which 
splitting occurs thermally. The used temperature-time-dependency of the budget of thennal 
splitting follows the Anrhenius Law in which the reciprocal of the annealing time is 
proportional to the exponent of the reciprocal of the annealing temperature. The budget of 
thermal splitting of heterogeneous bonded structures is dependent on a number of material, 
environmental and technological parameters like the kind of material, implantation 
conditions and bonding conditions. 

Then, the rest 4' of the top wafer 1' can be detached resulting In a SOI-structure 8' having 
the thin monocrystalline silicon layer 3' transferred onto the silicon base wafer 2'. 



According to the above example, both the top wafer 1' and the base wafer 2' are of silicon. 
\A/hen bonded and subsequently heated, almost no stress Is created in the wafers. 

Heterogeneous bonded structures such as SOQ (silicon on fused silica) compounds or 
other structures cannot be annealed at such high temperatures as silicon-oxlde-sillcon 
compounds to split the semiconductor material. The difference between the thermal 
expansion coefficients of e.g. silicon and fijsed silica and the different temperature 
dependencies of the thermal expansion coefficients cause, especially during an annealing 
step, a high thermal stress in the structure. 

In non-implanted bonded heterogeneous wafer compounds this stress leads either to an 
uncontrolled breakage of at least one of the two wafers and/or to a de-bonding of the 
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wafers When at least one wafer of the heterogeneous bonded wafer compound .s 
in^lanted such as in the Smart^ut- process, there is a sudden variation of strsaa ,n tt« 
h Jte^^eneous wafer compound after a determent of a ramaWng part of the Implanted 
wafer when the detachment occurs at a temperature different from the t»ndlr« 
temperature. This can lead to an indefintte breakage of the wafer compound after such a 
detachment 

compound can be lowered. However, this lowering must be significant to avoid any 
indefinite breakage resulting in very long corresponding annealing times m order to achieve 
the thermal budget necessary for a splitting of the implanted wafer. These times are In the 
range of several days and are therefore too long to keep an industrial interest 

Another solution for the above problem, which has been presented for instance by Aspar et 
al in the Proceedings of MRS. 1998. uses a high dose hydrogen implantation to facilitate 
splitting of a wafer of a heterogeneous wafer compound at the implanted area. However, 
this high dose ion implantation Is an expensive step. 

FR-A-2-765-537 describes a method to transfer a thin layer to a heterostructure in which an 
implanted substrate is thinned down after bonding of this substrate with another substrate to 
limit a sudden stress variation during splitting of the compound. This method causes an 
_addjti_onalpro>cess step and results in a signricant material c onsumpt ion beca u se th e ^ 
removed material is lost. 

FR-A-2-748-851 discloses a method to detach a structure at lower temperatures using a 
combination of a heat treatment and mechanical efforts such as traction, shearing or 
bending forces. Such forces can be applied with a topi, a fluid or with another source of 
• mechanical energy, for Instance, as described in EP 0 977 242 A2. with a jet 

US-5-877-070 suggests two specific methods of a Smart-Cut"^ process to lower a 
detachment temperature. The first method is based on an additional implantation step 
using a boron implantation of the wafer to split This method results in disadvantageous 
boron doping of the surrounding layers and is. especially due to the additional implantation 
step, expensive and time-consuming. 
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The second method which is of the above-mentioned type, uses a pre-anneal before 
bonding of the wafers: However, the pre-annealing temperature is limited by the effect of 
blistering of the implanted wafer, resulting in a very fast formation of blisters at the surface 
of the wafer due to thermal treatment Blistering occurs quickly with annealing and destrvsys 
the flatness of the wafer which is necessary for a sufficient bonding of the wafer. After 
bonding, a second annealing step is done at a low temperature. Due to the limited thermal 
budget applied during the pre-annealing step, the second annealing step takes several days 
to reach the thermal budget to split the Implanted wafer. 



It is the object of the present invention to provide a method of the above-mentioned type 
which can be easily carried out with a reduced process time and a very low risk of damage 
or destruction of the material to get a high quality of the split surface. 

This object is solved by a method of the above-mentioned type characterised In that the 
thermal annealing comprises a first annealing step of the source-handle-compound, 
wherein the first annealing step Is stopped before a splitbng of the source substrate; and a 
second annealing step of the source-handle-compound after the first annealing step, 
wherein the second annealing step is performed at a lower temperature than the first 
annealing step at least until thennal splitting of the source substrate at the predetennined 
splitting area occurs. 

In the first annealin g step, th e first material is p re-fragilised themially but not thennally split 
yet at said predetermined splitting area. If the se^d annealing step starteTs^e thermar 
energy is already introduced in the first material, and a low temperature is then applied to 
cause the thermal splitting of the first material at the predetennined splitting area. 

Therefore, the second annealing step offers the possibility to apply a thermal energy to the 
source-handle-compound which helps to split the source substrate at a different thennal 
energy level than in the first annealing step. The sourro substrate can be ^pllt thermally 
with a very low risk of an indefinite destruction of the materials of the compound during 
splitting. An accurate splitting occurs at the predetermined splitting area such as an 
implanted area. 

The thennal splitting avoids a further handling of the source-handle-compound for splitting 
and therefore reduces the risk of degradation of the substrates. 
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The annealing temperature of the first annealing step can be increased to a relatively high 
value which shortens the annealing time of the second annealing step resulting .n a 
reduced process time. 

In a favourable embodiment of the invention, the first annealing step is pertbrmed at an 
energy which is lower than the energy of a budget of thermal splitting at which the source- 
handle compound can-split_This-way.-ln-the first annealing step an pptirnumeneigy caiibe^ 
applied to the source-handle-compound. which is less than 100% of the budget of thermal 
splitting of the structure. This prevents an indefinite breakage of the source-handle- 
compound but induces a thermal energy in the source substrate which is high enough to 
cause a rapid themial splitting of the source substrate in the second annealing step 
thereafter. 

According to a further embodiment of the invention, the first annealing step is perfbmied at 
about 70 to 99 % of the temperature-time-ratio of the budget of thermal splitting. This range 
is particularly suitable to get a reduced process time of the splitting in the second annealing 
step. 

According to a further example of the Invention, the source-handle-compound is cooled 
down between the first annealing step and the second annealing step. Thus, the jpethod 
can be divided into two different physical steps. 



According to a further favourable example of the present invention, the source-handle- 
compound is cooled to room temperature between the first and the second annealing step, 
preferably to a temperature between 18°C and 26"C. This temperature requires no further 
adjustment and allows an easy handling of the wafers between the first and the second 
annealing step. The temperature between the first and the second anngaling step can be 
below the temperature of the second annealing step. . ; ' ri. 

According to a further favourable variant of the invention, the sourcerhandle-compound is 
cooled to a temperature of the second annealing step between the first and the second 
annealing step. This facilitates a change from the first annealing step to the second 
annealing step and reduces the process time. For example, the temperature can be directly 
cooled down from the first step temperature level to the second step temperature level. 
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in another advantageous embodiment of the invention, the first annealing step and/or the 
second annealing step comprises a step^se reduction of the annealing temperature. This 
makes it possible to reduce the annealing time, resulting In increased productivity of the 
splitting process. 

In a yet further preferable embodiment of the invention, the first material and/or the second 

material Is at least one of a group of materials conslsting-of-Sillcon, an A(III)-B(V)- 

semiconductor, an alloy of an A(iil)-B(V)-semlconductor, SlGe, silicon carbide, synthetic 
quartz and fused silica. With these materials, heterogeneous material compounds can be 
manufactured which cover most of the presently required heterostructunes. for instance in 
microelectronics, in optoelectronics or In micromechanics. 

According to a yet furttier advantageous variant of the invention, the source substrate is a 
silicon wafer and said handle substrate is a synthetic quartz wafer. By this method so- 
called SOQ (silicon-on-fused silica) wafers can be produced. 

Specific embodiments of the present Invention shall become more apparent from the 
Ibilowing detailed description wHh reference to the accompanying drawings, in which: 

Figure 1 schematically shows a first annealing step of a method according to a first 
embodiment of the present invention; 

Figure 2 schematically shows a second annealing step of a method according to the first 
embodiment of the present invention: 

Figure 3 shows a temperature-fime diagram showing lllus^tively the temperature-time 
course during a method according to the first embodiment of the present Invention; 

Figure 4 shows a temperature-time diagram showing Illustratively the tempera^re-tjme_ ^ , 
course during a method according to a second embodiment of the present invention; x 

Rgure 5 shows a temperature-time diagram showing lllustretlvely the temperature-time 
course during a method according to a third embodiment of the present invention; 
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naure 6 s*emaU«,ly show, the process pmpamtlon steps ota conven«onal Smart Cu.® 
process. Including oxidation, Implantation and wafcr bonding; and 

Flgu,« 7 schemattcally shows an lllustratlva airangement of an annaaling step .«ed in the 
conventional Smart CutflS process of Figure 6. 

in Figures 1 to 5 the same reference sign s as In Figures 6 to 7 a re usad to denote similar or 
equal components and parts. ~ 

Figure 1 schematically shows a first annealing step of a method according to a first 
embodiment of the present invention. There, a wafer compound 12 consisting of bonded 
wafers 1 and 2 is annealed in a furnace 7 which is heated up to an annealing temperature 
Tofor an annealing time to. Wafer 1 is a source wafer made of silicon while wafer2 is a 
handle wafer made of fused silica. In another embodiment of the invention, wafers 1 and 2 
can be of any other semiconductor, conductor or insulator material used in microelectronics 
or a Similar technical field, such as an A(lll)-B(V)-semiconductor like GaAs. InP or GaN. an 
alloy of an A(lll)-B(V)-5emiconductor, SiGe. silicon carbide, synthetic quartz and fused 
silica. Preferably, wafer 1 and wafer 2 are of different materials. 

Wafer 1 is implanted with hydrogen ions fonming a buried, predetermined splitting area 5 in 
a depth d of wafer 1 . The ar^a 5 which is shown In figure 1 from the fitint side as a line can 

also be produced by an implantation of other ions like bor on or phos phor or by a . ^ 

" coi^Sir^oTof these ions with hydrogen ions. The ions can also be buried in wafer 1. for 
instance during wafer manufacturing. The area 5 can also be pre-weakened by a local 
distortion of the crystallinity of the wafer 1 . induced for instance by a radiation or mechanical 
influence. 

Figure 2 schematically shows a second annealing step 22 of a method according to a first .f^.. 
embodiment of the present invention where the wafer compound 12 is placed in another , 
furnace 7* heated up to an annealing a temperature Ti for an annealing time ti at least untlj, t.^. 
splitting of the wafer 1 at the pre-fragiiised buried splitting area 5. Optionally, to employ the. 
second annealing step, the wafer compound can be left in the first fijmace 7. 
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The resulting heterostructure 8 comprises a thin monocrystalline silicon layer 3 which is 
attached to the handle wafer 2. The rest 4 of the wafer 1 can be removed from the 
heterostructure 8 as one piece. 

Figures 3 to 5 show temperature-time-dlagrams showing illustratively the temperature^me- 
course during methods according to first, second and third embodiments of the present 
invention. In the embodiments the following process conditions are used: 



Source substrate: silicon 

Handle substrate: fijsed silica 

Thickness of buried oxide: about 50 nm to about 1000 nm 

Energy of implantation: about 30 keV to about 200 keV 

Dose of implantation: about 1x10^^ cm'^ to about 1 x 1 0*'' cm"^ 



Process window of the first annealing step: 
Process window of the second annealing step: 



between about 350°C to about 500"C. for 
about some minutes to about a few hours 
between about ISO'C to about 350'C. for 
about a few hours to about a few days 



Figure 3 shows a temperature-time diagram showing illustratively the temperature-time 
course during a method according to a first embodiment of the present Invention in which 
the temperature is heki for a period of time in a second annealing step. 



As shown in Figure 3, In the first annealing step 21, the wafer compound 12 is introduced 
into the llimace 7 at a room temperature Tr. Room temperature Tr corresponds to a 
temperature value between 18° and 25'C. Then, the temperature is continuously heated up 
to the annealing temperature To. which Is, in the example shown, about 425°C. Then, the 
temperature is held at the level of To for several minutes. Alternatively, the temperatijre can 
be held for a longer period of time, such as several hours. Thereafter, the temperature is 
continuously cooled down to room temperature Tr. . 

In another embodiment of tine Invention, the wafer compound 12 can be introduced in tiie 
fijmace 7 at different temperatures. The temperature of the furnace 7 can be modified in 
accordance with the type of furnace and the implantation conditions. 
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The energy applied to the heterogeneous bonded wafer compound 12 In me anneato^ 
21 Trresponds to .bou, 90% of the splitdng .hem«l budget of me waf.r compound 1 2 
«v.Hchasplittlngofthesource-handle^.«.mpound12mayoc«ur. Theflrst 
annealing step 21 causes a fraglllsatlon at the p,«detemilned splMng a,«a. butw,mout 
spStting of the wafer 1 or of wafer 2 and without de-bondlnfl of the wafter^mpound 12. 

In a second annealing step 22, the wafer compound 12 is heated up to a tempemture T, 
and IS th-a. heia at'Wis Wmperaturefora longer period of time-M^fOr-example^bout 1800 
minutes Atanenneallngtlmeandananneallngtempera1u.ewWch,smari.edbythea.«.w 
H, ms wafer compound splits thenT«lly. Thereafter, the split wafer parts are cooled down to 
room temperature Tr. 

Figura 4 shows a temperature-time diagram showing illustratively the temperature-time 
course during a method according to a second embodiment of the present invention in 
which the temperature Is cooled alter a first annealing step 2V directly to a temperature T, 
of the second annealing step 22. 

Figure 5 shows a temperature-time diagram showing illustratively the temperature-time 
course during a method according to a third embodiment of the present invention in which 
the temperature is step-wisely reduced during the first annealing step. 

in the third embodiment of the invention, the wafer compou nd 12 Is h eated up i n the fir st ^ 
annealing step 21 from room temperature Tr to a value To. Is Hirther held on this 
temperature To of about 425-C for several minutes and is then cooled over several 
temperature steps T2.T3.T4 down to room temperature Tr. In the example shown, the wafer 
compound 12 is fir^t cooled to a temperature 7, which Is about 20' to 30- lower than 
temperature To. At this temperature T2 the wafer compound 12 is held for a couple of 
minutes. Thereafter, the wafer compound 12 is cooled down to a temperature T, which is 
an additional 20" to 30" lower than temperature T2. After a few minutes, the wafer 
compound is further continuously cooled down to a temperature T4 of about 350*0 where it,. , 
is held for several minutes and is then cooled down to room temperature Tr. 

The energy applied to the wafer compound 12 during the first annealing step 21 
corresponds to about 90% of the budget of themial splitting of the wafer compound 12. 
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in the second annealing step 23. which follows the first annealing step 21. the wafer 
compound 12 is heated up from room temperature Tr to a temperature Ts of about SOCC 
where it is held for about 60 to 80 minutes until splitting occurs. The energy applied to the 
wafer compound in the second annealing step 23 corresponds to about 10% of the budget 
of thermal splitting. The splitting point is marked with the amm E. After splitting, the 
heterostruclure 8 and the rest 4 of the source wafer 1 are cooled down to room temperature 

Tr. 

As Indicated by 23', in another embodiment of the Invention, the wafer compound 12 can be 
held longer than 80 minutes at the temperature Ts, even up to 160 to 200 minutes. 

In the third embodiment according to Fig. 5. the subsequent steps in which the temperature 
is stepwise reduced enable a reduction of the duration of the last step where ttie thermal 
splitting occurs. This variant is an optimisation of the pre-fragilisation step. It can be 
applied to the first and/or the second annealing step 21 . 23. 

In the following, the function and the effect of the embodiments shown are explained. 

With reference to Figure 3, In the first annealing step 21 , a relatively high temperature To Is 
applied for a relatively short time. The effect of the used annealing temperature and 
annealing time corresponds to about 90% of the thermal budget of the bonded wafer . 
compound. 

At a thermal budget To, tb an initial thermal energy can be applied to the wafer compound, 
forming a pre-fragilisation of the pre-determined burled splitting area In the source wafer 1 
of the wafer compound which Is the basis for a later splitting phenomenon. The second 
annealing step 22 is performed after the first one and at a much lower temperature than that 
used during the first annealing step 21 . The optimisation of pre-fragilisation can occur not 
only in the first annealing step but also in the second step. 

As shown in Figure 3. the temperature of the first annealing step 21 is about 400'C to 
450*C vWiereas the temperature of me second annealing step 22 Is below 400''C. The 
Induced thermal energy during the second annealing step helps to split the wafer compound 
into two wafer parts along the predetermined splitting area 5. This results In a SOQ wafer 8 
consisting of the quartz substrate 2 and a thin silicon layer 3 thereon. 
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With reference to Flgu^ 4. where nearly the same annealing temperatures and anneahng 
times are used as in the first embodiment shown in Figure 3. the temperature between the 

annealing step 2V and the second annealing step 22 Is cooled down to temP-tur. 
T. of the second annealing step 22. The annealing steps 21'. 22 are perfomied ,n the same 
fumacer. This shortens the transition time from the first annealing step 21' to the second 

annealing step 22 and reduces therefore the entire process time. 

- As shown in Figure 6. the annealing time of-the-second annealing step 23 can be_sho«ed_ 
by a rapid heating up of the wafer compound 1 2 In the first annealing step 21 to a 
temperature To of about 425-C. and a step-wise reduction of the temperature at certain 
temperature levels T..T3.T.. The themial energy applied to the stmcture of the wafer 
compound 12 In the two annealing steps 21 . 23 corresponds to 100% of the budget of 
thermal splitting of the wafer compound 1 2. so that after a certain period of time at the 
temperature Ts of the second annealing step 23 a themial splitting of the wafer compound 
at the area 5 can be achieved. 

The stepwise reduction of the temperature in the first annealing step 21 also can lead to a 
pre-fragilisatlon so that an easier splitting in the second annealing step 23 is attained, 
instead of the temperature profile shown in Figure 5. any other favourable temperature 
profile can be used for splitting of the wafer compound 12. 

IVIoreover. it is possible to change the temperature in the first annealing step 21 so thatthe 
"le^ri^tuTe between the teiTi'^e"ritu?e"sTepTTorTrT^ or rises, -por instance, the" 
temperature can be reduced from To over Ta to T3 and can be further enhanced to T2 and 
then again reduced to Ts and to Tr. 

Furthermore, It is possible to combine the first and the second annealing step Into one 
annealing step in which the temperature between the two annealing steps Is not reduced to 
room temperature Tr. 

It should be further tal<en Into consideration that the abovenrientioned anneafing times and 
annealing temperatures are favourably related to splitting of wafer compounds consisting of 
silicon and fused silica with conventional thicknesses, warps and themnal features. When 
other substrates with other features or different implantation conditions are used, it should 
be considered that the given times and temperatures are to be adapted accordingly. 
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Claims 

1 A method for manufacturing of a heterogeneous material compound (8), comprising 
the steps of: 

fomiing of a predetermined splitting area (5) in a source substrate (1) of a first 
materiai; 

attaching the source substrate (1) to a handle substrate (2) of a second material 

being different from ttie first material-to-form a-source=handlercompound (12); 

and 

thermal annealing of the source substrate (1) for a thermal splitting of the source 

substrate (1) at the predetermined splitting area (5). 
characterised in that 

thermal annealing comprises: 

a first annealing step (21 . 21') of the source-handle-compound (1 2). wherein 
the first annealing step (21,21 ') is stopped before a splitting of the source 
substrate (1); and 

a second annealing step (22, 23, 23') of the source-handle-compound (12) 
after the first annealing step (21 ,21'). wherein the second annealing step (22. 
23. 23') is performed at a lower temperature than the first annealing step (21 , 
21') at least until thermal splitting of the source substrate (1) at the 
predetermined splitting area (5). 

2. Thelnethod^of claim iTcharacterisedlKthat tife firet anhM^ (21 , 21') Is - 

performed at an energy which is lower than the energy of a budget of thermal splitting 

at which the source-handle-compound (12) can split. 

3. The method of daim 2, characterised in that the first annealing step (21 , 21 ') is 
performed at about 70 to 99 % of the energy of the budget of thermal splitting. 

4. The method of at least one of the preceding claims, characterised in that the first 
annealing step (21 , 21') is performed at about 350*C to SOO'C for about a few minutejS 
to about a few hours. 
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s Tha method of at least one of the precedina claims, characterised in that the second 
■ annealing step (22, 23, 23') Is perfbnned at al>oul 150-C to 350-C f r al»ut a few 

hours to about a few days. 

6 The method of at least one of the preceding claims, characterised in that the source- 
handle-compound (12) is cooled down between the first annealing step (21. 21') and 
the second annealing step (22, 23, 23'). 



8. 



9. 



7 The method of claim 6. characterised in that the source-handle-compound is cooled 
to room temperature (Tr). preferably to a temperature between 18*C and 25-C. 



The method of claim 6, characterised in that the source-handle-compound is cooled 
to a temperature of the second annealing step (22. 23. 23'). 

The method of at least one of the preceding claims, characterised in that the first 
annealing step (21 . 21') and/or the second annealing step (22. 23. 23') comprises a 
step-wise reduction of the annealing temperature. 

10. The method of at least one of the preceding claims, characterised in that said first 
material and/or said second material is at least one of a group of materials consisting 
of silicon, an A(lll)-B(V)-semiconductor. an alloy of an A(lll)-B(V)-8emiconductor, 
SiGe, silicon carbide, synthetic quartz and fused silica. 



11. The method of at least one of the preceding claims, characterised in that said source 
substrate (1) is a silicon wafer and said handle substrate (2) is a wafer consisting of 
fused silica or a synthetic quartz. 
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Abstract 

A Method for Manufacturing a Heterogeneous Material Compound 

The present invention relates to a method for manufacluring of a heterogeneous material 
compound, comprising the steps of fomriing of a predetermined splitting area in a source 
substrate of a first material; attaching the source substrate to a handle substrate of a 
second material being different from the first material to form a-sourcerhandler«».roRQund; _ 
and thermal annealing of the souroie substrate for a themial splitting of the source substrate 
at the predetermined splitting area. It Is the objjsct of the present invention to provide a 
method of the above-mentioned type which can be easily carried out with a reduced 
process time and a very low risk of damage or destruction of the material to get a high 
quality of the split surface. This object is solved by a method of the above-mentioned type 
characterised in that the thermal annealing corhprises a first annealing step of the source- 
handle-oompound, wherein the firet annealing step is stopped before a splitting of the 
source substrate; and a second annealing step of the source-handle-compound after the 
first annealing step, wherein the second annealing step is performed at a lower temperature 
than the first annealing step at least until thermal splitting of tiie source substrate at the 
predetermined splitting area occurs. 
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